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Summary 
Vaccines are one of the greatest public health achievements of the last century. 
Cumulatively, vaccines have prevented hundreds of thousands of deaths and disability 
for millions from a range of diseases.1 From the original smallpox vaccine, discovered in 
1796, there are now 25 vaccine preventable diseases.2 The Centers for Disease Control 
and Prevention currently recommends vaccines for 14 preventable diseases for children 
from birth to age six, to prevent negative health consequences for infants and young 
children and prevent the spread of infection to others in the community.3 North Carolina 
requires children entering kindergarten be vaccinated against 10 of these diseases 
(human papillomavirus, rotavirus, influenza and hepatitis A are not required).4 
Vaccines are an effective public health intervention because they are safe and 
effective.5 Vaccines are also effective at reducing costs; vaccine administration saved 
approximately 14 billion in direct health costs and 69 billion in indirect costs for the 2009 
birth cohort alone.6 Vaccines work by building immunity to disease in individuals, and 
thus conferring “herd immunity” on a community (i.e. when enough people are 
vaccinated to prevent a disease outbreak in that community).7 Herd immunity protects 
the most vulnerable members of society and those who cannot be vaccinated, such as 
infants, the elderly, and people with compromised immune systems. States mandate 
vaccines for children to participate in public schools in order to confer these benefits on 
their communities.5 
The prevalence of immunized individuals in a community necessary to confer 
immunity is different for each vaccine; the majority of vaccines require immunization 
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levels of 90% or greater.7 Disease outbreaks can occur whenever immunization 
coverage falls below the level required to confer herd immunity. It is theorized that as 
disease prevalence has decreased, people have begun to fear the minimal potential 
risks of vaccines more than the diseases the vaccines are designed to prevent.8 
Although vaccines have no significant side effects for the vast majority of people who 
receive them, there is some risk. Serious, rare, risks associated with vaccines include 
events such as anaphylactic shock and polio contracted from the polio vaccine.7 
Vaccine safety is an ongoing research focus for government, industry and academic 
institutions due to the development of new vaccines and advances in science.7,9,10 
Safety is also a key part of the National Vaccine Plan.11  
Given that immunizations are required by every state in order to attend public 
school, a legal option to refuse vaccine administration based on medical grounds is 
necessary for children who are unable to safely receive vaccinations.12 Children with 
antibodies for vaccine-preventable illnesses can also be exempted from vaccination on 
medical grounds (because they are already immune to the illness). All but three states 
also give parents and guardians the option of obtaining nonmedical vaccine exemptions 
for their children. Nonmedical vaccine exemptions have been linked to rising incidence 
of vaccine-preventable diseases.13 Disease outbreaks may occur in geographic clusters 
of communities with high rates of nonmedical exemptions because their immunization 
levels do not confer herd immunity.14 An increase in disease incidence has been linked 
to policies on vaccine exemptions, such that policies creating a low bar for obtaining 
exemptions are associated with higher incidence of vaccine-preventable disease.15 
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Personal belief exemptions have been linked to higher disease incidence than religious 
exemptions.16  
 
Vaccine Mandates 
Vaccine mandates are legislated at the state level.17 Due to the benefits of 
vaccinations for public health, every state requires vaccination of children in public 
school, beginning with kindergarten entry. State mandates are targeted at school-age 
children, because groups of congregating children are more likely to transmit infectious 
diseases to each other and thus to the surrounding community. For example, the battle 
against measles in the United States was not won by responding to outbreaks; only 
after vaccine mandates were established across the United States did measles cases 
drop by a large amount.18 In addition, school attendance is compulsory for children in 
every state, creating a mechanism whereby the vaccination mandate can be enforced. 
The effect of vaccine requirements can be seen when comparing school-aged and 
younger children. According to the 2014 CDC National Immunization Survey, the 
national coverage rate for all recommended vaccinations is only 71.6% for children ages 
19-35 months.19 (The coverage rate is higher when considering children who have 
some, but not all, of the recommended immunizations). In comparison, the national 
coverage rate for children entering kindergarten is above 90% in the majority of states.20  
States have enacted compulsory vaccination policies for other settings, such as 
private schools, homeschools, daycares and pre-schools, with substantial variation in 
requirements. 21 In North Carolina, all school-aged children (public, private, and 
homeschooled) and children attending daycare or pre-school are required to be 
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vaccinated.22 However, vaccination records for homeschool children are not submitted 
to the government and there is, in effect, no enforcement of this provision.23 Variance in 
exemption rates and reporting among types of schools (e.g. public, private, and 
homeschool) creates uncertainty around the true estimate of vaccine prevalence and 
herd immunity in a region. Private schools, for example, tend to have higher numbers of 
exemptions and lower levels of reporting of students’ vaccination status.24 The low level 
of awareness of vaccine policies in schools complicates school-based vaccine 
enforcement.25 In addition, enforcement of vaccine mandates varies by state and type of 
school.  
Every state provides for exemptions from vaccination mandates for children with 
certain medical conditions. In addition to medical exemptions, 47 states provide some 
form of nonmedical exemption for children whose parents and guardians maintain 
religious or personal belief objections to vaccines (Figure 1).12 Personal belief 
exemptions are granted to parents and guardians who proclaim that vaccination goes 
against a personal or moral belief. These exemptions are also referred to as 
‘philosophical’ exemptions. Similarly, religious exemptions are granted to parents and 
guardians who proclaim that vaccination is against their religious beliefs. Forty-seven 
states allow for religious exemptions to vaccine mandates, including North Carolina, 
while 18 also offer personal belief exemptions. Nonmedical exemptions are associated 
with increased incidence of vaccine-preventable diseases in multiple studies. 13,26 The 
ease of obtaining an exemption, type of nonmedical exemption, and the geographic 
clustering of children with exemptions are factors that influence rates of vaccine-
preventable disease in a community.  
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Figure 1. State Non-Medical Exemptions from School Immunization 
Requirements, 201512 
 
  
Source: Adapted from Immunization Action Coalition, June 2014. 
* The existing statute in Minnesota and Louisiana does not explicitly recognize religion 
as a reason for claiming an exemption, however, as a practical matter, the non-medical 
exemption may encompass religious beliefs. 
** In Arizona, the personal exemption is for school enrollees. In Missouri, it is for 
childcare enrollees only. 
Note: As of June 30, 2015, California and Vermont enacted legislation to repeal 
exemptions (description is below).  The new laws go into effect on July 1, 2016. 
 
In 2001, Rota and colleagues created a ranking system to determine the ease of 
obtaining nonmedical exemptions, which informed later research.27 States with ‘easy’ 
8	  
exemption processes had higher overall exemption rates and higher incidence of 
vaccine preventable disease over a 5-year period compared to states with ‘difficult’ 
processes.14 North Carolina’s process of obtaining a religious exemption was 
considered to be of moderate difficulty.27 A recent study by Bradford analyzed specific 
state policies based on how effective they are at reducing vaccine exemptions, created 
an index of weighted coefficients for policies in place in each state, and linked these to 
the number of exemptions and pertussis disease incidence in that state over a 10-year 
period.16 The authors included medical exemptions in their analysis to ensure that 
substitution of nonmedical to medical exemptions was represented in regression 
coefficients. In this analysis, North Carolina is one of 18 states ranked as having the 
most effective policies at preventing the number of exemptions. However, this is largely 
because North Carolina does not allow personal belief exemptions, and requires a 
physician signature to obtain medical exemptions. The process for obtaining a religious 
exemption, the only nonmedical exemption offered in the State, was not significantly 
associated with vaccine exemption rates; however, some states’ exemption processes 
do lower exemption rates, presenting an opportunity to change North Carolina’s 
exemption rates through changes to the process. Currently, to obtain a religious 
exemption in North Carolina, a caregiver must write a personal statement of ‘bona fide 
and true’ religious belief and submit this to the child’s school or daycare, which then 
supplies the exemption statement and form to the state, along with the immunization 
records of vaccinated students.28  
Personal belief exemptions are more common than religious exemptions, and 
personal belief exemptions have been linked to higher rates of vaccine-preventable 
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diseases.29 Exemption rates for both types of nonmedical exemptions have increased in 
recent years30; however, religious exemptions have increased at a faster rate than 
personal belief exemptions since 2009.13 Cases of vaccine-preventable diseases have 
also increased.30 Children with nonmedical exemptions tend to be clustered in schools 
and communities of like-minded individuals. Research has linked geographic clusters of 
nonmedical exemptions with clusters of measles and pertussis cases,14,31 and it makes 
intuitive sense that these clusters are susceptible to other contagious vaccine-
preventable diseases. 
Vaccine Refusal and Hesitancy 
Vaccine refusal and hesitancy have existed since vaccines were created. From 
the time the smallpox vaccine was invented in 1796, some parents and guardians have 
resisted vaccinating their children for a variety of reasons.8 In the infancy of vaccine 
technology, vaccines could infect patients with live viruses; consequently, some of the 
vaccinated children would become sick and suffer associated morbidities or even death. 
In modern times, vaccines are much less likely to cause sickness and the risk of 
vaccine complications is rare. The incidence and prevalence of vaccine-preventable 
diseases have greatly decreased with increased vaccination rates. The success of 
vaccines, along with other factors, has led some parents and guardians to eschew 
vaccination.  
In effect, some people have become more afraid of the vaccine than the disease 
the vaccine prevents. There is historical precedent for this phenomenon. In the 19th 
century, the most deadly strain of smallpox had largely been eradicated, meaning that 
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children who became sick were infected with a less virulent strain.7 A large number of 
parents and guardians refused to vaccinate their children, believing the consequences 
of the less virulent form of smallpox were less concerning than the possible 
complications of receiving the vaccination. Smallpox resurged in the community as a 
consequence. At present, increasing rates of vaccine hesitancy and refusal are creating 
ideal circumstances for resurgence of other vaccine preventable diseases.8 
 Specific factors linked to vaccine refusal and hesitancy include lack of trust in 
government and/or the pharmaceutical companies that make vaccines, the availability 
of pseudoscientific or outright misinformation on the Internet, caregiver desire to be 
involved in medical decision-making, and time pressures and lack of effective solutions 
for primary care doctors tasked with overcoming caregiver objections to vaccines.8 The 
Wakefield case series on autism and the measles-mumps-rubella (MMR) is perhaps the 
most influential example of misinformation (in this case, fraudulent information) 
contributing to vaccine refusal and hesitancy. In 1998, Andrew Wakefield proposed a 
possible link between a form of autism and the MMR vaccine in a case series. This 
study did not provide causal data, and was later discredited and retracted.9 In response 
to the Wakefield studies, the Institute of Medicine (IOM) conducted an assessment of a 
potential link between autism and the MMR vaccine, as well as autism and thimerosal, a 
preservative used in many vaccines administered to infants and children prior to 2002.7 
The IOM report determined there was no evidence of a causal relationship between 
autism and either the MMR vaccine or thimerosal-containing vaccines.  
 
North Carolina 
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Even a small proportion of unvaccinated children can provide an opening for 
disease resurgence, as the example of measles in the United States demonstrates.32 
Although North Carolina has a reported school-entry exemption rate of 1% (2014-15 
school year)33 and has policies that make it one of the most effective quartile of states at 
limiting exemptions,16 there are areas for improvement. The exemption rate has 
increased 20% since the 2009-10 school year.34 That North Carolina does not currently 
allow personal belief exemptions is a significant factor for the state’s high vaccination 
coverage in public and private school students (of those reporting). Current nonmedical 
exemptions are limited to religious exemptions and require a written statement, which 
can be a few sentences easily copied and pasted from an anti-vaccine website, 
attesting that the caregiver holds a ‘bona fide’ religious belief that prohibits vaccination. 
This is allowed by the state, despite the fact that the Amish, Mennontites, and Christian 
Scientists are the only prominent religions that advise members against most or all 
vaccines.13 Data on school-entry vaccination coverage rates and vaccine exemptions 
does not include homeschool students whose parents and guardians are required to 
obtain vaccines but are not subject to enforcement action. Recent estimates put the 
number of homeschool children in NC at 106,853 for the 2014-2015 school year,35 any 
of whom could be incompletely vaccinated or unvaccinated. The numbers of 
homeschools and homeschool students have more than doubled since the 2002-2003 
school year.36 Private school estimates of vaccination levels and exemptions are 
uncertain due to comparatively low reporting rates (based on state-reported data to the 
CDC).37 North Carolina contains geographic clusters of unvaccinated children (e.g. 
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Buncombe County, registered religious homeschools), the presence of which increase 
the probability of a disease outbreak.38  
Many states have been debating or enacting legislative changes to their vaccine 
policy39 in part due to the rise of vaccine exemption rates over the last 10 years.16 In 
2015, a bill titled Enact Stricter Immunization Requirements (SB 346) was introduced in 
the North Carolina legislature by a bipartisan group of Senators, but did not make it out 
of committee.40 The bill removed nonmedical (i.e. religious) exemptions for public and 
private school, but also removed all vaccine requirements for homeschooled children. 
The reasons for removing vaccine requirements for homeschoolers are unclear, but 
Senator Jeff Tarte, a bill sponsor, indicated that this provision was open to debate.38 
Also in 2015, Representatives Earle and Cunningham proposed a bill titled 
LRC/Reevaluate Immunization Requirements (HB 589) to study the effectiveness of 
vaccines and investigate possible health problems linked to vaccines, including 
autism.41 Clearly, there is considerable controversy in North Carolina about the 
necessity, safety and efficacy of vaccines.  
 
Policy Goal 
Increase vaccination levels in school-aged children. There are several reasons that 
increasing vaccination levels in school-aged children is a desirable policy goal, and why 
amending the existing vaccine mandate is the appropriate way to do so. Vaccination 
levels will likely increase if nonmedical exemptions decrease and if existing vaccine 
policy is enforced. Although North Carolina has high levels of immunization in public 
school children compared to many states, the rate of vaccine exemptions for 
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nonmedical reasons has increased in recent years, exposing more children and their 
communities to disease. Data on vaccine exemptions and vaccination levels in private 
schools is incomplete but schools that do report show higher rates of nonmedical 
exemptions. Finally, North Carolina does not currently enforce the policy requiring the 
sizable number of homeschool children in the state to be vaccinated or have an official 
exemption on file.  
 
Policy Options 
 Policy options for North Carolina were gathered from the published literature in 
several disciplines, including public health, medicine, law, and government, reflecting 
widespread interest in reforming vaccine policy on both state and national levels.  
Option A. Maintain existing vaccine exemption policy. 
 It is nearly always worthwhile to evaluate the current policy.42 Current policy may 
be better than the alternatives at achieving the desired outcome. In the case of North 
Carolina vaccine exemption policy, the state already has quite low (reported) exemption 
rates and high vaccination rates compared to other states, based on the last year of 
published reporting (2015). These reported rates do not include statistics on 
homeschool students or the approximately 30% of private schools that did not submit 
data to the CDC. In addition, these data combine all children with exemptions, 
regardless of whether they have received some vaccines but not all. 
Option B. Remove religious exemption. 
 This option would eliminate non-medical exemptions for all school-aged students 
in the state. This policy is similar to the policy passed in California in 2015, and 
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longstanding policy in Mississippi and West Virginia.43 A variation on this policy option 
would remove religious exemptions for only public and private school students, 
preserving the exemption for homeschool students. 
Option C. Strengthen religious exemption requirements.  
The current religious exemption approval process in NC requires only a signed 
statement from a parent or legal guardian that vaccinating their child(ren) is against the 
parent or guardian’s religious beliefs. Other states have a more restrictive process. For 
example, a state might require a signed statement from a religious leader or some other 
process by which to prove that the exemption is based on religious beliefs and does not 
fall into the realm of philosophical or personal belief. One method to strengthen 
requirements that is effective in the literature is to have the Department of Health and 
Human Services review and authorize all nonmedical exemption requests. It is possible 
that this added degree of difficulty, although small, makes the process of obtaining a 
nonmedical exemption less appealing, leading parents to choose to vaccinate their 
children.  
Option D. Increased transparency of vaccination and exemption rates. 
 Currently the rates of vaccination and exemption are not made readily available 
to the public. This information is important to the public welfare and should be made 
available on a state, county, and school level. Increasing transparency will allow parents 
and guardians to make informed choices, including the ability to evaluate these rates 
when choosing public, private or religious schools. The rates should also be reported 
directly to the General Assembly to elevate this issue.  
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Option E. Create an enforcement mechanism for homeschool vaccination exemption 
policy. 
 No funded, systematic process currently exists for verifying that homeschool 
children in North Carolina are vaccinated or have obtained an exemption, as required by 
statute. The vaccination status of homeschool children in North Carolina is essentially 
an unknown variable.  
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Methods 
In this policy analysis, I evaluated the likelihood of reducing the rate of 
nonmedical (i.e. religious) exemptions and increasing … afforded by several policy 
options. Reduced nonmedical exemptions will ideally result in higher vaccination rates, 
reduced incidence of vaccine-preventable diseases and lower health care costs. 
Empirical research, where available, was used to project the effect of some of the policy 
options on exemption rates. Semi-structured interviews with key informants across the 
spectrum of stakeholders were conducted to aid the evaluation of the policy options. 
These key informants were asked to provide any potentially feasible policy options not 
already included in the analysis. 
Analysis Plan 
The plan includes a combination approach of quantitative and qualitative data 
collection and analysis. Each policy option was evaluated against the following criteria:  
(1) The extent to which the policy decreases exemption rates for children entering 
school.  
(a) The degree to which the policy option lowers nonmedical exemption rates;  
(b) The degree to which the policy option includes homeschool students. 
(2) Political feasibility of the policy option;  
(3) Cost to implement and enforce the policy option; 
(4) The potential health care costs (increase/decrease) associated with the policy 
option. The evaluation criteria are weighted as follows: 1a) 3 times the weight, 1b) 2 
times the weight, 2) 5 times the weight, 3) 1 times the weight, 4) 2 times the weight. I 
assigned the greater weight to decreasing nonmedical exemption rates because that 
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was the ultimate goal of the policy analysis. Including homeschool students in this policy 
analysis was an important, but lesser, goal discovered during the background research 
phase. Reducing healthcare costs associated with vaccine preventable disease was 
weighted more heavily than costs to implement a new program, because reduced 
healthcare costs represent reduced burden of vaccine preventable diseases on society. 
Finally, political feasibility was given the most weight, due to the previous failed attempt 
to tighten vaccine laws in 2015 and the current political climate.  
A quantitative approach was used for collecting data and evaluating policy 
options A, B and C. Using regression coefficients and survey data obtained from the 
literature, I projected the effect of these policy options on exemption rates, then 
extrapolate the potential health care costs likely to derive from the policy (i.e. direct 
medical costs of treating pertussis). I also reviewed literature on what other states have 
found to be successful. Policy options D and E were evaluated using qualitative data 
from the interviews, because no appropriate quantitative data on exemption rates and 
costs was found.  
I conducted key informant interviews with stakeholders at both the state and 
national levels. At the state level, informants from the North Carolina legislature, state 
public health organizations, home school organizations, anti-vaccine advocacy groups, 
and health professional associations were contacted. At the national level, informants 
from public health and health professional organizations were contacted, as well as 
informants from the anti-vaccine advocacy movement. Data from these interviews was 
used to complete evaluation of the criteria, where appropriate.  
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The evaluation criteria are assessed with a rating scale of 1 star through 5 stars, 
where 1 star equals “Worst” and 5 stars equals “Best”. The policy options are ranked 
competitively. Last, I summarize the findings and provide recommendations about the 
policy changes that the state could implement to increase vaccination rates and herd 
immunity based on this analysis. 
Results 
 The results of quantitative analysis for policy options A, B and C are presented in 
Tables 1 and 2. The base case is represented by policy option A (maintain existing 
vaccine policy). Policy option A is used for comparison to policy options B and C. Table 
1 includes the new rate and number of exemption for policy options B and C, using data 
modified from the exemption rate in 2014 and the study by Bradford et al. For Table 2, 
pertussis was used to calculate changes in cases and costs associated with each 
policy. Pertussis was chosen because it has a higher incidence rate and more available 
research on costs and the impact of geographic clustering. However, pertussis 
incidence is also affected by waning immunity; the pertussis vaccine needs to be re-
administered periodically.44 For the analysis, I assumed that all individuals contracting 
pertussis are unvaccinated children with exemptions. The costs associated with new 
cases are underestimates, because they calculate a lower number of new cases than 
would probably occur, given that some previously vaccinated people with waning 
immunity would also contract pertussis.  In other words, changes to pertussis incidence, 
and associated costs, are calculated only by estimating the changes to the number of 
exempted children for each policy option. It is possible that people with waning immunity 
to pertussis would contract pertussis and change the total number of pertussis cases, 
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but projected rates of change in pertussis cases in this group were not available on a  
state-level, so this variable was not calculated.   
Table 1. Estimated Exemption Rate and Number of Exemptions 
 
 
 
 
 
 
 
 
*Exemption rates and numbers for kindergarten children from 2014-2015 School Vax 
View published by the CDC. 
** The exemption rate for medical exemptions in the 2014-2015 school year. 
***The coefficient used to calculate this is -0.0112, from Bradford et al. 2014. 
Policy Options Exemption 
Rate 
New Exemption 
Rate 
No. Exemptions 
Status Quo 1%* - 1,306 
Remove Religious 
Exemptions 
- 0.10%**   178 
Strengthen Religious 
Exemption 
- 0.89%*** 1,162 
